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Wright-Way® and Wright wire rope electric hoists are work-rated according to their design capabilities to provide the user with max- 
imum performance for minimum price with low maintenance and downtime costs. 

Getting the most from your hoist investment is simply a matter of evaluating the work the hoist must perform, then buying the hoist 
that does that work most efficiently. This Hoist Selection Guide can eliminate costly over- or under-specifying by helping you quickly 
select the hoist best matched to your particular service needs. 


Wright hoists are classified in three service categories: 


H2 Normal-Duty 
H3 Heavy-Duty 
Н4 Severe-Duty 


The data contained in the Selection Guide will allow you to identify the work-rated category that is right for your job — H2, H3, or H4,— 
as indicated on each hoist date page. 


Follow this three step instruction procedure for accurate hoist selection. 


Step Т Determine the applicable load distribution. 


General load distribution or Extreme load distribution 


Step 2 Determine the proper Selection Graph 


Graph I, 1, III or IV. 


Step EJ Determine the proper work-rated service category from the selected graph. 
H2 Normal duty, H3 Heavy duty, or H4 Severe duty 


WRIGHT Work-rated SELECTION GUIDE EXAMPLES 


Step kil Determine the applicable load distribution — General or Extreme. 


These terms define the type of load conditions which will occur when the hoist is in use. 


GENERAL LOAD DISTRIBUTION 


In this type of service, half the time the hoist is operating 
without load. The load is lifted and carried to the location, 
then the hoist is returned without load. 

Most hoisting applications fall into the general category. 


ер Determine the proper Selection Graph 


IF THE HOIST SERVICE YOU ARE CONSIDERING IS THE 
"GENERAL LOAD DISTRIBUTION", FOLLOW STEPS A 
THRU E. 


A. Determine maximum load handled in the operation. 


B. Select the nameplate rating required to handle that load. 
The left column of the nameplate - capacity load chart 
on this page indicates nameplate ratings available. If the 
maximum load falls between nameplate ratings, always 
advance to the next higher capacity. (Example: for 2.1 
ton maximum load select 3 ton nameplate rating.) 


C. Identify capacity load, right column of chart. 
(A capacity load is any load between 80% and 100% of the 
nameplate rating of the hoist. For example, for 3-ton rated 
hoist, capacity loads are all loads between 2.4 and 3 tons.) 


D. Determine total number of lifts. A lift is one complete 
raise and lower operation of the hoist. All lifts must be 
considered whether fully loaded, partially loaded or those 
with no load. 


E. Determine load probability. This is a decimal figure in- 
dicating the amount of time that capacity loads will be 
handled by the hoist. For example: 


2 Lifts at Capacity Loads 
10 Lifts Less than Capacity Loads 
12 Lifts with No Load 
24 Total lifts 


Load Probability = 2 Lifts at Capacity Load = .08 
24 Total Lifts 


F. Pick applicable Selection Graph. 
€ If probability of capacity load is 0.5, use Graph |. 


© If probability of capacity load is less than 0.5 but equal 
to or greater than 0.2, use Graph Il. 


© If probability of capacity load is less than 0.2 but greater 
than 0.05, use Graph 111. 


€ If probability of capacity load is equal to or less than 
0.05, use Graph IV. 


EXTREME LOAD DISTRIBUTION 


In this type of service the load is handled by the hoist more 
than half its operating time. Any application which includes 
an attachment (grab, bucket, etc.) falls under this category. 


Attachments such as slings, that are less than 596 of the 
name plate rating are not considered as a load. 


IF THE HOIST SERVICE YOU ARE CONSIDERING IS THE 
"EXTREME LOAD DISTRIBUTION", FOLLOW STEPS AA 
THRU CC. 


AA. Determine maximum load including the weight of any 
attachment (grabs or slings) used in the operation. 


BB. Select the nameplate rating required to handle the load. 
The left column of the nameplate - capacity chart on 
this page indicates nameplate ratings available. If the 
maximum load falls between nameplate ratings, always 
advance to the next higher capacity. (Example: for 2.1 
ton maximum load select 3 ton nameplate rating.) 


CC. Pick applicable Selection Graph. ы) 


€ If majority of loads or weight of attachment is equal to 
or greater that 5096 of nameplate rating (load magnitude 
equal to or greater than 0.5) of hoist use Graph |. 


€ If majority of loads or weight of attachment is less than 


50% of nameplate rating (load magnitude less than 0.5) 
of hoist use Graph 111. 


NAMEPLATE — CAPACITY LOAD CHART 


Nameplate Rating Capacity Load 


Tons Tons 
1/2 0.4 - 0.5 
1 0.8- 1 

1-1/2 12 - 1.5 
2 16-2 
3 2.4- 3 
4 3.2- 4 
5 4 -5 
6 48-6 

7-1/2 6 - 7.5 

10 8 - 10 

15 12 - 15 

20 16 - 20 


60-3 


stepE] Determine the proper work-rated service category from the graph. 


Following the instructions on the preceding page, you have 
now selected Graph |, II, III, or IV. 


То use the graphs for selection of the correct work-rated hoist 
classification, you need know only three factors: 
A. Lifting speed (feet per minute) 


This figure must be calculated for critical applications on 
the basis of individual service requirements. If it is not 
critical, use the most popular speeds of 20 to 30 feet per 
minute. 


Lifts per hour 


o 


This figure can be determined by estimating the number of 
times per hour that the hoist must lift a load. 
Vertical distance of lift 


Estimate the height the load must be lifted. If lifting to 
varying heights is required, use an average of the different 
heights. 


YOU NOW ARE READY TO SELECT THE WORK-RATED 
SERVICE CATEGORY FROM THE PROPER GRAPH. 


Just follow these procedures. 


1. Locate the lifting speed required in lower left hand corner 
of graph. 

. Locate LIFT PER HOUR figure opposite preselected 
lifting speed. 
Enter graph vertically at this point. 


3. Locate TYPICAL LIFTING DISTANCE (FEET) figure at 
left side of graph. Enter graph horizontally at this point. 


NOTES: 


THE POINT WHERE THE HORIZONTAL AND VERTICAL 
LINES INTERSECT WILL INDICATE THE WORK RATED 
HOIST SERVICE YOU NEED: 


М2 Normal duty 
H3 Heavy duty 
H4 severe duty 


When you arrive at your duty category (H2 or H3) and the 
specific hoist is not available in the category indicated, 
(H2 or H3) move up to the next higher category (H2 to H3; 
H3 to H4). 


If your duty requirement is H4 and the specific hoist in- 
dicated is not available in H4 or if your lines intersect in 
the white area of the graph, ask for assistance from your 
Acco representative. 


Consult your “Wright distributor if the following conditions 
are exceeded. 


H2 H3 H4 
® Starts and stops 
per hour 300 300 300 
© Operating time 
minutes per hour 8 15 30 


@ If your lowering distance exceeds 40 feet. 
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TYPICAL LIFTING DISTANCE (FEET) 


10 FPM | 


15 ЕРМ |] --” li 


Note: Repetitive operations that continue 
longer than 8 hr. should be reviewed 


with Wright representative. ы) 


І 15 7 | 25 ii ji 
тг 25 7 35 —|- 40 T 
Ls 35 40 45 


ЕЕ! 


20 ЕРМ 5—- " 15-4- 50 55 60 
30 FPM 5 -—- ІІ 30--35--40-- “- 50--55-- $e 65--70-- = 80--85-- s 
өн ері жа 0 cs ET i nie 9— 9-00 rio i 
60 FPM =т= 22 70 EH 120— 190+ wo- ia 190} 170- EJ 
socom nl. miu | | lol d EP ЕМИРА di 


LIFTS PER HOUR 


GRAPH II 
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WRIGHT Work-rated SELECTION GUIDE EXAMPLES 


EXAMPLE # 1 


4.5 Ton bundles of steel tubing are unloaded from a receiving 
truck and placed into a storage area. Six bundles are unloaded 
every hour; 1 shift per day. Chain slings are used to handle the 
loads. The loads are lifted from the bed of the truck to a maxi- 
mum height of 10 feet and transported to the storage area, 
lowered, released. The hoist is then returned to the truck to 
repeat this operation. User desires hoist speed of 15 FPM 
single speed. 


EXAMPLE # 2 


This hoist handles paper rolls from a storage area to the roll 
processing area. Rolls vary in size and weight from 4,000 
Ibs. min. to 12,000 max. A roll handling device is used 
to grab the loads and is always on the hoist. This grab weighs 
2,100 Ib. 60% of the rolls weigh 4,000 Ib. and 20% weigh 
12,000 Ibs. The rolls are stacked to a height of 16 feet, the 
average lift height is determined to be 8 feet. The rolls are 
transported from the storage area to a process area 4 times 
per hour. The user would like a hoist speed of 20 FPM. 
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STEP CONCLUSION 


"General Load distribution" category is selected since 
the hoist returns without load. 


| 2A | "Maximum load” is 4.5 tons. 


EJ ‘Nameplate rating” is 5 ton. 
EJ "Capacity load” is any load between 4 & 5 tons. 


Since there are six lifts with load and six return lifts 
without load, then the total number of lifts is twelve. 


There are six lifts at capacity load (4 to 5 tons) then 
the "load probability” is 6/12 = 0.5, 


Edo “Load probability” indicated selection of Graph | 


On Graph I Tracing the 15 FPM at 6 lifts per hourto a 
lifting distance of 10 feet indicates an H3 hoist is 
required. 


CONCLUSION 


"Extreme Load Distribution" category is selected since 
the 2100 Ibs. grab is always on the hook when the hoist 
is operating. 


The “maximum load” to be lifted is (12,000 Ib. roll plus 
2,100 Ib. grab) 14,100 Ibs. 


P4:]1:]"Nameplate rating” of hoist would be 7% tons. 


Ё majority of loads are (4,000 Ibs. plus 2,100 Ibs.) 6,100 
Ibs. which is less than 50% of ‘‘nameplate rating" 
(15,000 Ibs.) therefore graph III is selected. 


13% Graph II tracing the 20 FPM at 8 lifts per hour toa 
working height of 8 ft., indicates an H2 hoist is 
required. 
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Wright pendant-mounted push button stations are molded, impact 
resistant Lexan? units designed for high abuse, low maintenance, 
control of overhead cranes and hoists. They are available in 2 button 
variable speed and 4, 6 or 8 button single speed, 2 speed and variable 
Speed. Two button single speed and two speed station of this style is 
available on application. 


Wright pendant mounted push button stations are momentary contact 
type. Applications requiring maintained contact type buttons must be 
referred to the regional sales offices for pricing or availability. 


CONSTRUCTION FEATURES 
LIGHTWEIGHT, RUGGED HOUSING 


The resilient, lightweight, molded Lexan® construction protects internal 
Switches and connectors from accidental damage caused by impact. The 
smooth edged lightweight construction also gives protection against 
damages to personal goods or equipment caused by swinging pendant. 


DOUBLE INSULATED 
Lexan? pendant body and plastic push button element housing combine 
to make double insulated unit. 


HIGH VISIBILITY YELLOW 
MEETS OSHA REQUIREMENTS 
AC AND DC RATED 


Issued 4-10-87 
Supersedes 8-1-85 


90-1 


IURIGHT ^ 


PUSH BUTTON STATIONS 


SEAL ENCLOSURE 

The molded Lexan® front and back covers seal with a gasket to pendant 
body, and neoprene caps seal the openings for the push button plungers 
to block the entry of dirt, water, oil or dust. This standard sealed button 
enclosure meets NEMA type 3 dust-tight, rain-tight and sleet (ice)-resis- 
tant, and NEMA type 4 water-tight requirements for outdoor installations, 
and NEMA type 12 dust-tight and drip-tight indoor installations. 


EASY ONE HAND OPERATION 

Compact 3%" x 476” enclosure fits hand easily. Small multiple faced 
body of the pendant station is shaped to fit comfortably in the operator's 
hand, even when wearing gloves, and buttons are positioned for easy, 
one hand selection and operation. Push button caps are very pliable so 
as not to interfere with operation of the push buttons themselves. 


LARGE OPERATING BUTTONS 
Large finger contoured buttons are engi- 
neered for easy, fast access. 


SMOOTH BUTTON OPERATION 

Light smooth pressure is required for 
operation. Multi speed push button ele- 
ment requires only ?4 inch for full 
operation. 


CLEAR MARKINGS Es Ug 
A series of easy to read legend plates identify each button function. 
Button markings are recessed in integrally molded button guards. 


EASY REPLACEMENT OR CHANGE 
Each push button element is an individual 
self contained unit. The button elements 
are positioned on pins held in position 
by spring clips and the clamping action 
of the cover, and cushioned by a flange 
or hood to prevent element damage from 
shock. This design makes button element 
replacement and circuit change a simple, 
easy operation. 


ARRANGEMENT FLEXIBILITY 

All types of push button elements are interchangeable in the 
same housing. 

PROTECTED BUTTONS 

Raised, curved guards, on the shaped Lexar? cover, protect the buttons 
from bumps or inadvertent operation. 

STRESS RELIEF 

The conductor cable is attached to the pendant body with cord grip and 
neoprene grommet that provides an effective seal and securely holds the 
cable. A chain strain-relief removes strain from the electric conductor. 


IURIGHT^ PUSH BUTTON STATIONS 


SINGLE SPEED PUSH BUTTON ELEMENT 

The single speed pushbutton element has both 
normally open and normally closed contacts 
within its molded phenolic plastic housing. Only 
the terminal screws for external connections are 
exposed. The movable contact member is a 
bridge type with silver alloy contacts, and is 
mounted on the button between springs to 
provide contact pressure. A spring returns 
and holds the button in the off position when not 
in use. 


DIMENSIONAL DATA 


2 SPEED AND 5 SPEED PUSH BUTTON ELEMENTS 


2.1/4 2 Buttons 9-3/16 


1 4 Buttons 13-11/16 


2-1/4 


! 6 — 18-3/16 
| 
2-1/4 в Buttons 22-11/16 


—- 


2-3/8 


Top View 
2 Speed 5 Step Variable Speed 
The 5 step variable speed pushbutton element requires a depression of 
only % inch for full operation, with a movement of % inch between each 
speed point. It is enclosed in a molded alkyd plastic housing, and only 
the terminal screws for external connections are exposed. The movable 
contact member is an assembly of six copper-carbon brushes, radially 
mounted in an alkyd molding fastened to the button. The pushbutton 


"A" optional toggle switch, oiltight light 

“B” optional “Т” junction box, 4 x 6 x 3, maximum 1-toggle 
switch and 2-oiltight lights or selector switch or pushbutton. 

All dimensions in inches and millimeters unless otherwise noted. 


circuit is made in steps as the button is pressed, moving the brushes STANDARD 
down to contact in successive order, the phosphor bronze segments of STANDARD FUNCTION LEGEND 
varying length mounted in grooves in the barrel of the housing. Beryllium MARKINGS POWER ON 
copper springs exert a contact pressure on the brushes, and two return OFF 
springs maintain the button in the off position. Design of the 2-speed HOIST UP 
pushbutton element is the same as that of the multi-speed, but contact TROLLEY RONN 
variations are made to provide the required operating positions. LEFT 

BRIDGE FORWARD 
OPTIONAL SWITCHES AND LIGHTS REVERSE 

4 Buttons 2 Buttons 


Toggle switches, selector switches and oiltight indicator lights are avail- 


8 Buttons 6 Buttons 


HOIST 
TROLLEY 


HOIST 


POWER 
HOIST 


able as optional equipment. PA pi eal SPECIAL PURPOSE 
BRIDGE TROLLEY LEGEND MARKINGS 
OPEN OVERLOAD 
POWER CLOSE BY-PASS 
HOIST LIGHTS UNLOCK 
TROLLEY LIFT LOCK 
BRIDGE DROP SIREN 
HORN 
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Overhead Cranes 


INFORMATION CONTAINED IN THIS 2ND EDITION IS BASED ON NEW, REVISED W SHAPE, S20 
SHAPE, AND S24 SHAPE PROFILES, HAVING AN EFFECTIVE ROLLING OR AVAILABILITY DATE OF 1 
SEPTEMBER 1978. THEREFORE, THIS INFORMATION IS NOT APPLICABLE FOR STRUCTURAL 
SHAPES ROLLED IN ACCORDANCE WITH PREVIOUS OBSOLETE PROFILE STANDARDS. FOR IN- 
FORMATION ON OBSOLETE STRUCTURAL SHAPES, REFER TO THE 1ST EDITION OF THIS GUIDE, 
REFER TO THE REFERENCES LISTED THROUGHOUT THIS PUBLICATION, OR CONTACT OUR 
YORK OFFICE. 


The following are the single plane loading stress and deflection limits upon which the loadings are based. 


Maximum Stress (Tension) Ж 600 psi 
Maximum Stress (Compression): 
Maximum Stress (Shear) : 13,200 psi 


Vertical and lateral deflection limited to 1/800 of the span. For computing lateral deflection a lateral load 
equal to 5% of the vertical load was used. 


Vertical stress and deflection loading limits include the effect of the weight of the beam. Lateral stress and 
deflection loading limits do not include the effect of the weight of the beam. Therefore, the loadings shown 
in the charts should be used to assist in the selection of runway beams only and should not be used to as- 
sist in the selection of bridge beams. 


Loadings shown in the charts are based ONLY upon SINGLE PLANE LOADING. Combined loads ARE 
NOT included. Consideration of combined loading or twisting of the beam about itself because of large 
lateral loads should be analyzed by structural/mechanical engineers or any similarly qualified personnel. 


Lower flange loadings based on a maximum flange stress (tension) of 16,000 psi. 


. 12,000,000 . | 

* Compression: —————— with maximum of 17,600 psi 
Id/A: 
Where = | = Span in inches 


d = Depth of beam in inches 
А:- Area of compression flange in square inches 


WARNING: 

The material contained in this booklet is intended for use only by structural/mechanical engineers or 
any similarly qualified personnel. It will guide the user through a systematic sequence of simple computations 
to assist in determining loads; a tabulation of beams to support the load is then provided. 

For unusual loading conditions not covered in this guide, contact our York office. 

While every precaution was taken to insure that all data and information contained herein is accurate, 
Acco cannot assume responsibility for errors or oversights in its use. 


RUNWAY BEAM 

SIZE SELECTION 

FOR FOUR WHEEL 
TOP RUNNING CRANE 
| (TWO WHEELS 
PER END TRUCK) 


The purpose of this procedure is to outline the steps and calculations 
involved in selecting a runway beam for a 4-wheel top running crane 
having 2 wheels per end truck. 


Top running cranes operate on rails attached to the runway beams on 
the center of the top flange directly above the beam web. Rail size must 
be selected according to Acco H & C Division catalog information to 
properly fit wheels supplied on the end truck or crane. 


STEP 1—CALCULATE MAXIMUM WHEEL LOAD (M.W.L) 

M.W.L. means the load on any wheel with the trolley and rated capacity 
load positioned on the bridge to give the maximum loading condition 
on that wheel. M.W.L. will occur when the trolley and rated capacity 
load are positioned at the extreme end of the bridge and on cranes 
without a cab or platform is calculated as follows: 


KP H C 
awe ВЕ © 
2 +2 +4 


Where: Р = Weight of rated capacity load in pounds (1 ton = 2000ж) 
Weight of hoist and trolley in pounds 

Weight of crane in pounds 

Impact allowance factor (not less than 1.15 or greater 
than 1.50) 


ROT 
Woe ul 


Impact allowance of the rated capacity load shall be taken as one-half 
of one percent of the load per foot per minute of hoisting speed, but 
not less than 15% or more than 50%, except for bucket and magnet 
cranes for which the impact allowance shall be taken as 50% of the 
rated capacity load. Therefore: 


K = 1 + (.005)(5) 
where: S = Hoist hook speed in feet per minute 


If a fixed bridge cab or platform is used, % of the weight of the cab or 
platform and mounted equipment shall be added to M.W.L. 


STEP 2—CALCULATE EQUIVALENT CENTER LOAD (E.C.L.) 

E.C.L. is the load that, when applied in a concentrated loading condi- 
tion at the center of the runway span length between supports speci- 
fied, causes a bending stress in the beam equivalent to the bending 
stress that occurs in the beam when a 2-wheel top running end truck 
of a specified wheel base operates on it. Refer to page 7 for procedure 


2 


to calculate E.C.L. 


STEP 3—SELECT RUNWAY BEAM SIZE 


Maximum center loads (M.C.L.) for various beams and composite 
beams are tabulated on pages 9 through 15. Any beam or composite 
beam having M.C.L. greater than E.C.L. for the span length under 
consideration may be used as the runway beam size. 


EXAMPLE: 


Select a runway beam for operation of a Series 544, 7% ton crane with a 
25 ft. span weighing 5935#. Crane has a 7% ton top running trolley hoist 
weighing 29754 with a hook speed of 27 FPM. End truck wheel base is 
7'-8" (7.67'). Runway span length between supports is 20'. 


K + (.005)(5) 
+ (.005)(27) 
+ .135 


135 Use 1.15 


кР н с 
мма. = 52 +8 С 
_ 11515000) 2975 5935 
—_ анта 
8625 + 1488 + 1484 


11597 # 


на а а ЕЛ) 


Won gw og 


From page 7 


А 7.67 
L 20 x 
К, = 1.362 


= (K,)(M.W.L.) 
= (1.362)(11597) 
= 157952 


Referring to M.C.L. tabulation for American Standard Shapes (I-beam) 
on page 7, a beam must be selected that has a M.C.L. greater than 
15795 when the span length is 20’. 


S20 x 66 has a M.C.L. of 17330# and, therefore, can be used. 


Use .35 


E.C.L. 


The purpose of this procedure is to outline the steps and calculations 
involved in selecting a runway beam for an 8-whee! underhung crane 
having 4 wheels per end truck. 


Underhung cranes operate on and are directly supported by the lower 
flanges of the runway beam. Failure of the lower flange can occur at 
a significantly lower load than that which would cause failure of the 
beam, and therefore must be taken into consideration. 


STEP 1—CALCULATE MAXIMUM WHEEL PAIR LOAD (M.W.L.) 

M.W.L. means the load on any pair of wheels with the trolley and rated 
capacity load positioned on the bridge to give the maximum loading 
condition on that pair of wheels. M.W.L. will occur when the trolley and 
rated capacity load are positioned at the extreme end of the bridge 
and on cranes without a cab or platform is calculated as follows: 


KP HC 
M.W.L. = — + = + 2 
2 " 2 е 4 


Where: Р = Weight of rated capacity load in pounds (1 ton = 2000 #) 
H = Weight of hoist and trolley in pounds 
C = Weight of crane in pounds 
K = Impact allowance factor (not less than 1.15 or greater 
than 1.50) 


Impact allowance of the rated capacity load shall be taken as one-half 
of one percent of the load per foot per minute of hoisting speed, but 
not less than 1596 or more than 5096, except for bucket and magnet 
cranes for which the impact allowance shall be taken as 5096 of the 
rated capacity load. Therefore: 


K = 1 + (.005)(S) 
where: S = Hoist hook speed in feet per minute. 


If a fixed bridge cab or platform is used, !/, of the weight of the cab or 
platform and mounted equipment shall be added to M.W.L. 


STEP 2—CALCULATE EQUIVALENT CENTER LOAD (E.C.L.) 

E.C.L. is the load that, when applied in a concentrated loading condi- 
tion at the center of the runway span length between supports speci- 
fied, causes a bending stress in the beam equivalent to the bending 
stress that occurs in the beam when a 4-wheel underhung end truck of 
a specified wheel base operates on it. Refer to page 7 for procedure to 
calculate E.C.L. 


RUNWAY BEAM 

SIZE SELECTION 
FOR EIGHT WHEEL 
UNDERHUNG CRANE 
(FOUR WHEELS 

PER END TRUCK) 


STEP 3—SELECT RUNWAY BEAM SIZE 


Maximum center loads (M.C.L.) for various beams and composite 
beams are tabulated on pages 9 through 15. Maximum lower flange 
loads (L.F.L.) per pair of wheels for various beams or basic beam of 
composite beams are tabulated on pages 9 through 11. Any beam or 
composite beam having M.C.L. greater than E.C.L. for the span length 
under consideration and having L.F.L. greater than M.W.L. may be 
used as the runway beam size. 


EXAMPLE: 

Select a runway beam for operation of a Series 524, 7% ton crane with a 
25 ft. span weighing 41908. Crane has а 7% ton hoist with a motorized 
trolley operating on it. Hoist hook speed is 27 FPM. Weight of hoist and 
motorized trolley is 15258. End truck wheel base is 6’. Runway span 
length between supports is 20'. 


K + (.005)(5) 

+ (.005)(27) 

+ .135 

35 Use 1.15 


мул. = КР. НС 


2 %2%4 

1.15(15000) 1525 4190 
2 €"? t- 

8625 + 763 + 1048 

= 10436z 


Wo wg og 
= M M me 


- 


Егот раде 7 
А = D = 30 
L 20 ` 
K, = 1.445 


E.C.L. = (K,)(M.W.L.) 
= (1.445)(10436) 
= 15080z 
Referring to M.C.L. tabulation for American Standard Shapes (I-beam) 
and L.F.L. tabulation on page 9, a beam must be selected that has a 
M.C.L. greater than 15080: when the span length is 20’, and has a 
L.F.L. greater than 10436. 


S20 x 66 has a M.C.L. of 17330# and a L.F.L. of 11290# and, therefore, 
can be used. 


RUNWAY BEAM 
EQUIVALENT CENTER LOAD 


AND MAXIMUM SUPPORT LOAD 
FOR TWO MOVING LOADS 


The purpose of this procedure is to outline the steps and calculations 
involved in determining the equivalent center load and the maximum 
support load for runway beams subjected to two equal moving loads 
(2-wheel top running end truck or 4-wheel underhung end truck). 


The figure above represents a runway beam span length between sup- 
ports on which is operating two equal moving loads separated by a 
distance equal to a crane end truck wheel base. Each moving load is 
equal to M.W.L. and can be calculated by procedures outlined on infor- 
mation sheets for the product under investigation. 


EQUIVALENT CENTER LOAD (E.C.L.) 

E.C.L. is the load that, when applied in a concentrated loading condi- 
tion at the center of the span length specified, causes a bending stress 
in the beam equivalent to the bending stress that occurs in the beam 
when two equal moving loads separated by a specified wheel base 
distance operates on it. 


‘MAXIMUM SUPPORT LOAD (M.S.L.) 

Loading at the runway span supports will vary as the two equal moving 
loads change position during operation on the runway. The maximum 
loading condition must be known for design of the support and is called 
M.S.L. caused by the moving crane loads. 


The following information for calculating E.C.L. and M.S.L. is based 
on the standard А.1.5.С. equations for a simple beam having two equal 
concentrated moving loads. 


STEP 1—CALCULATE RATIO A/L 

Calculate the ratio A/L, where A — truck wheel base, and L — runway 
span length between supports. Values of A and L must be in the same 
units, both in inches, or both in feet. 


STEP 2—SELECT MULTIPLICATION FACTORS 

From the following table, select the multiplication factors K, and K, 
based on the calculated A/L ratio. When the calculated value of A/L 
falls between the A/L values shown in the table, use the next lower 
tabulated A/L value. 


Less 
Than 
A/L .05 .05 .10 .15 .20 .25 .30 
K, 2.000 1.902 1.805 1.712 1.620 1.532 1.445 
к; 2.000 1.950 1.900 1.850 1.800 1.750 1.700 
A/L .35 40 .45 .50 .55 .60 .65 
Ki 1.362 1.280 1.202 1.125 1.052 1.000 1.000 
к; 1.650 1.600 1.550 1.500 1.450 1.400 1.350 
A/L .70 79 .80 .85 -90 .95 1.00 
or greater 
к, 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
к; 1.300 1.250 1.200 1.150 1.100 1.050 1.000 


STEP 3—CALCULATE EQUIVALENT CENTER LOAD (E.C.L.) 


E.C.L. is calculated by multiplying M.W.L. by multiplication factor K, 
or 


ЕСІ. = (K,)(M.W.L.) 


STEP 4—CALCULATE MAXIMUM SUPPORT LOAD (M.S.L.) 
M.S.L. is calculated by multiplying M.W.L. by multiplication factor K, 
or 

M.S.L. = (K,)(M.W.L.) 


The above calculated M.S.L. is based on loading caused by the crane 
only and the total load on the support to use in the support design 
must also include the runway beam weight, lateral and longitudinal 
loads caused by crane trolley and bridge movement, and weight of any 
attachments and equipment mounted on the runway. 


EXAMPLE: 


Find the E.C.L. and M.S.L. for a runway span of 30’ on which an end 
truck having a 6-9” wheel base operates. M.W.L. = 8000# 


Wheel base = 6-9” = 6.75” 


Table does not have an A/L value of .225, therefore, use the next lower 
value. A/L = .20 


From table, under A/L value of .20, 


K, = 1.620 
= 1.800 
(K,)(M.W.L.) 


= (1.620)(8000) 
= 12960: 


ЕСІ, 


= (K,)(M.W.L.) 

= (1.800)(8000) 

= 14400: 

SUPPLEMENTARY INFORMATION—TWO UNEQUAL MOVING LOADS 
For conditions where two unequal moving loads are encountered, the 
E.C.L. and M.S.L. can be calculated by the standard А.1.5.С. equations 


for a simple beam having two unequal concentrated moving loads. 
Procedures and equations are as follows, where: 


P, = Heavier load 
2 = Lighter load 
M = Maximum bending moment 


Calculate M by the following two methods: 


Р, + Р, (. Р,А ) 
~ 4L Py + P, 
Mae 
4 


Use the largest value of M and calculate E.C.L. as follows: 


4M 
E.C.L. 2 — 
L 


Calculate M.S.L. as follows: 


Where A is less than L: 


M.S.L. = P, + (р, (+ - A) 


Where A is equal to or greater than L: 


M.S.L. = P, 
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S20 and S24 shape information is based on new, revised profiles having an effec- "Manual of Steel Construction," Eighth (1980) Edition, American Institute of Steel 
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in accordance with previous obsolete profile standards. In addition to the shapes "Steel Construction," Third (1937) Edition, American Institute of Steel Construction, 
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Lower flange loadings tabulated below are based on static load and do not consider service. Spacing between wheel centers must be equal to or 
greater than total flange width. All loading figures shown are in pounds. 
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Theoretical Dimensions and Properties 
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NOTES AND REFERENCES: Refer to page 5. 


AMERICAN STANDARD SHAPES 


(S SHAPES) WITH 
CAPPING CHANNEL 


Beam Loading 


NOTE: For underhung cranes operating on the lower flanges of 
the runway beam, check lower flange loading limits on page 6. 
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BETHLEHEM 104 LB. 
Dimension nomenclature on sketch of A.S.C.E. rail also applies to the other rails. 
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U.S. STEEL 105 LB. 
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*1 Bethlehem *2 U.S. Steel 


*3 Bethlehem & U.S. Steel. 


REFERENCES: * “Manual of Steel Construction,” Eighth (1980) Edition, American Institute of Steel Construction, Inc., New York. 
* "Bethlehem Trackwork," Bethlehem Steel Corporation, Bethlehem, Pa., Catalog 2341. 
e "C.M.A.A." Specification No. 70, Revised 1975. Crane Manufacturers Association of American, Inc., Pittsburgh, Pa., 


1975. 
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CRANE RAILS 
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U.S. STEEL & BETHLEHEM 171 LB. U.S. STEEL & 
BETHLEHEM 135 LB. GUIDE FOR MAXIMUM BRIDGE AND TROLLEY WHEEL LOADINGS, LBS. (P) BETHLEHEM 175 LB. 
RAIL SECTION 
С.МАА. 
Ѕегуісе Wheel ASCE 
Class Dia. 80 & 85+ BETH. . BETH. 
(D) ASCE Beth. 104+ & USS & USS Bethlehem 
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8100 9600 12000 | | | NOTE The loading limits for Class E are also rec. 
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Class E 12 14400 18000 25200 27000 | 3000 | [| | 
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DUTY-CYCLE | is [| —[ ово | zmo | 37800 | өсе | 4 | | [| 
SERVICE 21 44100 78750 | 88200 | 
ds = aa қаныға салшы ашык жыл таныла 
| 
Е.-- 2 | ] | 1  —] 
| | pcm, lace d 


Effective Width of Rail Head(W) 
Inches 844 1.000 1.063 1.250 1.750 1.875 2.125 2.250 3.125 3.500 
(Top of head minus corner radii) 


WIDE FLANGE SHAPES 


(W SHAPES) 


Weight 
per 
Foot 


Area 
of 
Section 


Web 
Thickness 


Flange 
Thickness 


in. 


oer [$5 | wa] se| 24 | 7x] 
[Was | 59 [150 тз? 3m | 291] ШІЛЕРІ | an | 
[wm | 7m | o | zw | em | [ome [эл | x» [rar] s2 | 2w] 
[his | 5 | eo | 52 | 02% | [ug [аю | $9 | 52 | 34 [| 


БЕЛЕ 
[ha | 78 | a0 | тв | 026 | 6 | «o | 29e | | e| m» | з | 3^ | 
[Wear | 39 | 50 | 38 | ож [т 

Lex | ss | xo | 39 | one | sow | оло | ome [me | saf os | 39 | 2 | 
woz | or | zo | $4 | ozo | 5750 | oso | 200 | am | neo [22 | «er | m | 
wos | $75 | 36 | эл | ож | 799 | ове [з |28 | woo | so | 49 s 
моа ШЕТ | 490 | M4 | om | тою | 059 — [us [ mo | «s [ 4$ | 5h 


E 
> 
E] 
со 
= 
p 
e 
E 
w 
A 
A 
e 
ж 


% 


000 
жаки | [ 4w | om | aso | 02% | oms |зз | 86) мз | 46 
[Wis | 2 | 250 | 76 | 029 | 640 | озю | 245 |49 | 24 | 94 | 517 
тю | n9 | Imm шш EN NM EI A M 
[Wiss | ee | sao | ise | oms | 9x5 | oss | sz [ою | 450 | 
[Wmes | vw | Wi | oso [12% | oss | 720 [тё | 59 | 
[ww [элн | 20 | $4 | 029 | s% | 03% |165 |801 19 | 
тою [зм | 30 | sas | ою | 670 | oss | zs) [sa | т] 
[Wie [зв | «0 | zs | 9% | 755 | oso | «zv [am | «s | «7 [5 
[Wisi [зв [вш | we | oms | sss | oss | ew [25 | 9€ | 
BL NN [ €0 | Ai | бю | oro | oss | se | 16 | 82 | 
та) о | 255 | 940 | ms% | 970 | 939 [1% | 9% | 
[wis | 156 | 20 | 78 | ою | sso | oss | 1er [зт | 9 — 
[Wie | s% | 360 | 106 | 026 | 695 | oso | s04 |5% | мв 
төз [вз | sro | % | oo | тїш | ors | soa [323 [| 7 | 
төю [1675 | юю | 22 | oss | 9% | oss | э [1s |190 |180 | 705 5% | 
wes [тю | so | 103 | озю | 6000 | oss | 2550 [ем | 5ш [в | ти | 29% 
[ibas | ww | æo | ns | oso | 6060 | oss | ses |as | me | 788 | 725 | 3% 
“ий | 8% | 60| 91 | 0450 | 759 | oro | see |32 | or [iro | 749 | 9% 
wie | ws | 970 | zs | oss | we | oso | sex |19 |19 [iso 
[ WE ас | no | oso | eso | oso | 2905 [705 | мз ае [аю | 3% | 
Ги” | 2106 | ыо | 167 | ов | в | ою | аз |4% |o |m 
[wax [лз | o | ws | oss | взе | oss | ese | 307 [10 [т | 
[Wem | zs: | mno | $7 | osso | 234 | oss | 107 |19 |20 |29 | 905 | 5% | 
[Wess | as | so | 162 | oss | 795 | oss | sse |66 | (9 [na | on | 39% 
Газ | æo | 2 | ons | в% | oss | ses | 452 |10 [з | 956 | 5% 
760 pee ME S 0.680 кшк ж 2100 
[0 | ио | x5 | озю | 127 | om | sse sw [ze [шт | 5» | 
mn | wo | 28 | oso | 9960 | oso | взи [an |260 |29 |107 | 5% 
[3s | ao | z | 049 | o% [ore | тыз |30 | зто |28 |99 [sk 
as | 90) жт | oso | i040 | os | т |42 | 59 [ж ET 
эз | 1080 | 317 | 054 | 10475 7961 [375 | мю |29 | 
Тин | иво | x; | oso | re | omo | в | зат | soo [so | Si 
150 | 397 | oeo | 1190 | 070 | 940 | 377 | %0 |49 | 
[5o | «2 | oes | mors | oso | 1125 |38 [| | 
[ 2:00 | 66 | 09 | 1647 [| 1260 | 20752 |173 |1590 | 
NOTE: Wide Flange shape information is based on new, revised pro- "Comparison Catalog Structural Shapes, New Profiles W, HP, 
files having an effective date of 1 September 1978, and is not and WT Shapes," 1977 Edition, Catalog 3223, Bethlehem Steel 
applicable to the same size shape rolled in accordance with Corporation, Bethlehem, PA. 
previous obsolete profile standards. Approximately 135 sizes "Interim Catalog Structural Shapes, New Profiles W, HP, and 
of Wide Flange shapes are currently produced in addition to those WT Shapes," 1977 Edition, Catalog 3231, Bethlehem Steel Cor- 
listed above. For information on these unlisted sizes, refer to poration, Bethlehem, PA. 


the references, or contact the York office. с o 

. j i "New Series W, WT, HP Structural Steel Shapes," 1977 Edition, 
Wide Flange shape profiles rolled prior to 1 September 1978 are United States Steel Corporation, Pittsburgh, PA. 
now considered obsolete. These obsolete beams may still be REFERENCES: See page 5 
found in existing installations. For such cases, where the obso- | 
lete shape designation is known or actual measurements of the 
beam indicate it is not one of the present standard shapes, 


12 refer to the references or contact the York office. 


Lower* i 
Flange Span in feet 


Loading 
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10x49 3,345 Шы 23200 


КЕГЕ 
С C 

12x26 19462 
T C 

12x40 | 2,830 30244 25130 

12х53 | 3,525 «116 
12х65 | 3,905 51237 42578 
14x22 | 1,200 8052 
14x30 | 1,580 |24487 | 18021 

кыеш 

14х43 | 2,995 Кака 
14x61 | 4,440 |53779 | 44704 
T T 

14x82 | 7,800 71742 
14x90 | 5375 аьа 

16x26 | 1,270 15345 

16x36 | 1,970 32963 
16x57 53800 | 44728 
T T 

16x89 | 8,165 [peres 
18x35 | 1,925 27486 18999 
18x46 | 3,905 36751 
6,000 |68307 | 56804 
T T 

18x97 | 8,070 
21x44 | 2,160 38289 26478 
21x57 | 4,505 | 64828 | 51645 
Т C 

быш ERI 


oS 
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ENT 


* Recommended Lower Flange Loading 
per pair of wheels. 


Lower flange loadings tabulated below are based on static load and do not consider service. Spacing between wheel centers must be equal to or 
greater than total flange width. All loading figures shown are in pounds. 


Span in feet 
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GUN MS E WE moe os 
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КАСА Е ро CR NEN ЕВ 
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Limits T = Tension 


С = Compression D = Vert 


L = Lateral Defl. 


13 


ical Defl. 


NOTE: For underhung cranes operating on the lower flanges of 
the runway beam, check lower flange loading limits on page 12. 


Span in feet 
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All loading figures shown are in pounds. 


Span in feet 
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23657 
D 
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38367 
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W SHAPES 
WITH 


CAPPING CHANNEL 


Theoretical 
Dimensions and Properties 


Elastic Properties 
Axis X-X 


Axis Y-Y 


b d Yc 
in. in. in. 


ш: шш 1 ‹пшк тиш 0 аа] вті US 


аза ала з ме зн ав mu 
юэ оез 373 | oa oo) oan) 347] т%з | WT | sea | 2550 | ms | 1976 
[mz [ют ar esi 29 er | 3| 96 [юз sr | sr [ec 
10x33 | 10053 БЕСІНЕ o вз rs [sor ar p pa 
1033 | 12107 
mes 1 ass аз | vw о] ожо «ze | эж ЕСІН | nS | эз | wr[ 5 
x26 | 323207 [ar | зщ по] озне sss ави | зп] ену эи Der m | 
1540 | 10053 
EZ 
es sss ew oof won «ж om | «от we ею ноте 
Mx | 12207 
wp | 15x39 $99 | 188 50] 1420 | 3051] 1039 | «00.1 | t293 | 4809 | sus | at 
xg | 12007 
Mx | Sao) 763 | 2% 150 | mo] A35 | oers | ri] 121 [68% | wo | 4805 ] 
Mai | 151339 us me e| иза] som эж [eor wr | mm pesa 
we БЕСТЕН nss | xo 150 | aroj 55®| эти [ius | ars | 398 [eso $17 | 
[ 6 | 1:53 | 513 | t0| 100 | 16N6| 595 | 1072 | S34 362 | 8:8 | ss | 3835 | 
оь» 15ка oo | 205] 150 [ 1620| 45 | зм | 763 | 1600 | saso [ses | 4527 | 
ШЕН ШЕЛІ m] | zs o| were] 692 | 1020 | vom | п | 10s [т?т] 2858 | 
mer | ый 88) mm о бю] sm] ni [re | ала | йз [wr 
Ен | 6) 109) ww ъз] тї nm os [ye aer | pe [97] 
же 1 тат er os o] ewet oen 170 
E E m E mE M IN ши ME NE MERE S 
- EE m IE mIRC M NIAE MEINE MERE 
ewj 1528 | T3 [тт | X32 | в | 2580 | 
aer 883 [ве БЕЛЕ НЕЕ 
[28 12x87 | т | 338 001 ло вз] 178 | 250 | 231 | 389 | 0: | 307 
ms | кшз] тз | wa во лш апер urs |o [385 | бз [we vus | 
24566 [coe] ors mop тю] mu ее ses Готе 3209 
E Сын т кегі E 
an | es | es | wx eo) ae | we e [эю | as es i 6 
юш meme шә xp во ма ш ШЕТШЕ eu pom s Des 
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E. EE Um AE. RISE шик шк Би e S 
z ЕСЕ 
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NOTES: Refer to page 12; REFERENCES: Refer to page 5. 


CoO Material Handling Group 
Downey, California 


1110 East Princess Street, York, PA 17403 12140 Bellflower Blvd., Downey, CA 90241 
Telephone (717) 843-1523 Telex 84-0411 Telephone (213) 862-8101 Telex 69-8196 
FAX (717) 846-5387 
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